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I. iSBWJOiD SicBAKD Zmai. ft Gi^en of 
itiD United Slates ol America, cd SI Saiilii 
Bo^en ^ace. Fieepoit, Lisng Is)antL Stale 
Ol New Yodc United Stales of America, do 

S beniby dedare tbe invention, ior whjd^ I 
pray that a patent may be £iantcd to me. 
and the inetfiod bf whlcb it is lo be pet- 
faEzad to be paiticulady described m and 
by the following statautent;— 

10 Th» invention tdatea to a head imnutGd 
dicnit control sysUxm. y/bstan noveaant of 
ttrt head effects cheqge of opcacating mode 
of fot assoraated decbdcal mcmt Spedfiv 
.ally disdosed tyjncd systsois eoiB^idx a 

15 headset bamg a pair of soandjmiaf ear* 
phones adapi^ to be worn over &e eais of 
a user to shield blm from, environiaeaital 
noise, vnth leceiver dicoitiy conneetad to 
t^paakEEi in ibs eanibones for pemittlDg tho 

20 user to selectivBly Ilstea to oomnnmicalianB 
iam usodfites. Mcrnny-igfpc switch means 
are mounted oa the headset and dectrtcaJDy 
connected between the activatable diodtry 
means for p cimlttl qg fh» user to tmn the 

25 activeiabte citcuitiy or oS antply by a 
tUting o( the head, 

la my co-peadins applicaiioa Na 86X6 
(Serial No. H83232) Wed Febniaty 
23. 1967 and entitled Liqvonapents 

30 in or Re]atiiie to Hearing Protection 
Systismg, Uiere is disclosed a heating caateol 
system for the snpjpressioa of high kvd 
acomlical eneisy which mieht be damans 
or distreciing to a vorknr in a ndsy ec- 

35 inioiuiianti vrldlo petminiiig tbe user to 
adediviily hear lalativety low level aooiu- 
tkal energy^ sodi, as vaice canmnniicB&ais 
from associates in ibc tfl v iiung ieot. As 
desdibed dus headng control systaa 

40 camprisBS a headset indtkding a pair of 
soimdproof eaiphones phy^csJly intcrcoo- 
nected by a spring; band, a pair of ndon)- 
pbonea m piuAumty to the enfhoDes for 



convettipg acoustical atstey (o electitcal 
ngwils, a seties of ngnal modii^^ dxcmta 4S 
tx iacieaaitg Ha levd of the audio intelU- 
sence cncisy of the ngnals fiom the micny 
pliones relative to the niuM energy of such 
signals, and sonnd traualetion means honsed 
within the earphDnes for converting the- ontp 50 
pot ^gnal &an tbe tnodi^ing dmuts to 
m acoostieal dgnal which con be beard by 
the user. 

the mod^SFing dieuits include altnna- 
tiv^ or conjqftcdvely ajftplied dipper 55 
dnoit means for Ibnidng the ampiitnde of 
eadi incootnng slgoal to aboirt the peat-^o- 
pegk levd of the audio intcOlBencB con- 
tetned in the m^Avimiental acofisticsl 
enemy, a pra-emphasi$ netwodc for aocen- eo 
tueimg the bi^ier fre^oencies of the incom- 
ing si^ials. a bandpass filter for removing 
from the incominf sigoals an frEODBiDeB 
other than the andiD netjnendes making vp 
most of the andb iatdlieence, and a vaii* 65 
able ffcttuency notch fiSer for millinE a 
sdected tteqam^ to suppress a ghren ^pe 
of environmeniaf noise (e.g> elcctdc motoc 
hum). 

A seiies of manual switdi means are 
ptorided OB Ae eatE^es for p f rmiiUne 
the vsei to sdectivcty canoect or disconnect 
any or aO of the modifymg dicnlts, and a 
manual on-oS switch is provided for each 
earphone, pcnnitting the user to sdectiydy 73 
turn die recover on and thus completely - 
isolate hmself from .Hbt emvoamGatal 
acoDstisa] eaeiEy. 

When a tRCi nf Oc heaiine OHitroI 
system d the sftaicidentioned appucaHon is go 
engaged in s tadc mnMog a ni^ degree 
of conceutiation and desirea to isolate Um- 
setf from enviionniental noise, he 'must 
xoanuaQy tmn tbe oihuS switch means on 
Hit eai^icaes to the qS positian: and when 9S 
he later dcsbres to listen to communicaiions 
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bam m 8ssod»te he ainsl urato nan^a^^ 
move the switdh loepiis to Ow 

positiDn. If the flser is engaKed m a 
QusSx jcquins the use ot both hanOs, Ac 
5 nttist inieiropt W» woA to 
swhches. Obvionsty, tins may be imod- 
vcnicnt and jodiaai, porti^ar^ » aWf- 
tloas wbere it is aejsesjaty for fta wer to 
continuotts^r «wit6h the jteama oo una 

°\ similar problem wises with ^ iis« of 
li^iioe conttol dei^ices with ««W) com- 
mimualioiis systwns, vbidk devicet we 
often employed where the enviiomnratal 
•5 noise level fc high. Sndb a xadw com- 
laimieations system l3T«aMy iacluae* a 
lieBdsct iaving s pur Of soundpfoof ttx- 
tAodcs botubg receiver uoils. a sWeUta 
mca^oM icwsinE » ttansinittw unit, 
20 haad-operated switches tor pemOtine the 
user to selectively tam ibt transimtto on 
and the recehfer off, and vice versa. IT the 
user is engaBcd in a task rtqumng tiw use 

1.:, t..MAr t* i» nflMI diltmSlllU' BM HI" 



o( his hands, it i» often distraetioe vsd m* 
25 conveideikt for Um to manlpoUte the 
swilchcs. , 

According TO the mvcntion there is pro- 
vided 8 receiver ckcuJt and a control iorstem 
thsrefor comprising, apparaiiis to be wom 
30 on the head of on operator and mdw^ 
earphone nwsms adapted to generate sound 
to be hsatd by the opeiator. a SOiupe of 
dectrio cuireats, »nch 8» a tecaver oremt, 
connected to the earphones and a mercury 
33 svrateh means monnted on the ■pparmus 
and lesponuve to the position of the appa- 
atus lor switching ihe source of electoc 
currents between m on and off eoWitiMi. 
whereby the operator selccuveiy mamttjns 
AO the source in wthcr an on or off condttioi 
by holding the apparatus in a deshed post- 
tioti* 

Speciflc embodimems ol die mventum 
wiirnow be described by way ot exmiplc 
*5 wth lefeiencB to the aceompanywg di»vir- 
ice, in whtdi: , , ^ 

FIgorc 1 djagrauunatically and scbematic- 
ally pTESonis lie eomponenis of a binaural 
noise control lysJem embodyai| w tow- 
tion, and a view of the headset »crw>f; 
which is constrocted in acconJance with 
tbe teachings of the present mveniion ana 
iadndine dlt-wmsitive mercwy switches for 
tu rning the receiver rircuiu off and op; 

l^iuie lA is an enlarged detail view 
sbomag one of the mercmy switch means 
of the assembly shown in Fignie J^Md 

PiguiB 2 diagiBmniatically and scmmatic- 
ally presents &c componeiits of a two-way 
fiO nao communicntion system incorporsting 
a heating control system embodyjug the 
present inventioD, with tilt-sensitive metouy 
xwhch means for tnnung the cotmoumca- 
tions sysieni xtcana and ttansnitttr cir- 
fiS cuits oS and on. 



SO 



Thc 'hearn^ control apparatus 10 shown 
in FIO. 1 is. of the same general type de- 
wribed in detail in the afomneniiMusd co- 
pending applicadOD No. 8616/67. (Serai 
No. 118323^ except for the switch means 70 
for turmng the receiver imits off and on. 
and Tcference may be bad to that applica- 
tion tor a deteiled detctipiian of this tff^ 
at system. Generally, the system eomptisei 
a pair of earphones 12 and 12'. swtably of 75 
a type geneiwly cooventiaiai Mr st; com- 
ptising honnngs lined with nam m bke 
sound absorbent material (not shown) Ust 
stttetanti^ complete^ iwlating the right 
and left ears tJ the wearer from direcdy BQ 
healing the acoustical energy generated 'm 
the surrounding environmepL Also housed 
io the earphones 12 and 12' are conven- 
tionol sound translatim means (dot shown). 
su(^ as magnetically actwiiBd diaphagms. US 
tat example, wluch funcdon to convert elec- 
trical signal energy to aconstieBl eDetgy. 
The headset of the system 10 farther in* 
dudes a spring band 14, oonveatiooal per 
sc. intenxmneetlDg the eaiphonas 12. 12', 90 
and a mercuiy switdi means 16, 16 
mounted on the band, sgbttantialiy as 
shown. . _ _ 

A pair of microphone pickups 18. IS' are 
lo»ied hi the ambient cnvi<^mient. hi re- 9S 
speaive Konmity to the taipbones 12, 12', 
80 as io be dittctly and binaurally respon- 
sive to the en^roomental atnostital ene»y 
and convert sutJi to electrical energy. The 
microphones 18. 18' are suitably of a type IW 
conventional per se, and typically located 
on the spring band 14 in respeeuve proxi- 
mity to the earphones 12, 12', k can be 
plaeed in any other oonvenient location tm 
the peison of. or near, the user. The dec- 105 
trical energy outpnis finom the microphones 
18. 18' are fed to amplifios 20. 20' and dicn 
to one or more signal modifying circmt^ 
22, 22' whemn sudi signals air modified 
to increase Ihe level of d>e audio intellt- IIP 
sence eneigy relative to the noise energy 
OieitoaL The output aj^ials fhmi the sigoal 
modif^ dKbiis 22, ate fed to sum- 
madon circuits 24, 24'. Inputs to die sum- 
mation dicuits 24, 24' are from jacks 26, tlS 
26', which give the user the^ optiimor 
jnonitoridg in one or mon; AF inputs from 
cue or moie radio jreceiveis (sot shown) or 
the Uk«, ^rttik being protected from the 
distiBCtions and/or dflmage incideiit to 120 
severe amWent and enviroDmental noise. 
Hie signal outpflla bom the sununatioit 
dnmits 24, 24' ate throng amplifiers 
28. 28' and the tilt-semdlivE switch means 
16, 16' to the earphones !2. 12', tespeo- 125 
lively. 

As scfaemalically shown in FIC 1, the 
mercury swicefa means 16. W aw responsive 
to lilting movement of the headset to oon- 
nect or disconnect the xecdver drcidts fimn 130 



04/01 '10 17:33 FAX +852 282 7 1018 



CHINA PATENT ACT 



EI038 



U94^9 



(he eanihooBS 12, 12'. Thus, noliog fhc ^dev 
of FIO. 1, if the beadset is tflted to make 
liiJit eaiphonc 12' stlqlively lower Oum teh 
earphone 12, Che leceim' oedts kk 
S BctivBted by being cdecliicallr coooceted to 
the eaQiliones 12 and 12^ dnoit^ engage- 
tamt of the lespccthc meKw; ^faoles IS. 
M' with rmoecave wire contacts CX C, 
thereby eootmng the uset to hear mtidified 

ID ensues ongmalinf ia the euETgies pit^S 
the iiucrophooes IS and IS', ttsptc- 
lively. 'Whh the headset in the Dpright 
positian (the pasilioa diown in I<Iu5. 1 
«nd lA) or tilted to {be left (with miphone 

" 12 Igwer) the leonfer dicoits m dlcoon- 
nected irtm the ^rphoaes 13, 12'. and the 
user is substantia^ con^ete^ istdated 
from envimmnenlal sdse. 'divs, in use, ibe 
user weannB the headset wo;^ (ttify have 

20 to tilt his head towsrd his Tight it he de- 
sred to heu acoustical jjueHigence from 
an oAviromneatBl asociaie. ibeteby lesra^g 
Us hands free to confinne peifonnancB of 
the task in which he is engaged. Viflnik 

25 FIG. ] as shown and as above discnssed 
relates to a so-caBed tnoanral Qfe two- 
channel avdio system, it wOl be appment 
that a monaiml or sixigfe cbaancl system 
woold em^y a smgle tilt switch 16 or 16' 

3D with associated signal rfiannrTiTng ^ 
single andicp enei^ output bemg &d Ip one 
or two earijiODes 12, 12'. Erident abo wiD 
be die iitiliza^tion of the amnneemem shown 
At HG. 1 ior two indBpendent audio 

35 channds. such as when radio inpms 26, 26' 
aie derived from iQdependent radio re- 
ceivers, widi one of the switches M, M' 
ieing xerersdy ananeed in this eveia to 
enable (he weaier to near one dreuit with 

40 Hi head tihed in one i&ecfioQ and the 
other drcuit vrifh his head lilted in the other 
direction. 

Of cotme; metcniy switch means 16. Iti' 
can be anuiged to electrically eonnect or 

■IS disconnect the receiver ciucuitry to the ear^ 
j^unes when the headset is uxiright or 
ulted toward Hie left or d^t. 

SmtaiUe adjustment means can he tso- 
vided tot adjusting fbe sngnkr dispdsSon 

SO of each mercury switch means 1^ 1^ ze- 
latlve to the band 14. thus, as iypica]|y 
stxfvm hi FIGS, 1 and lA. eai^ vftUOt con- 
laining mercury globnles M' is t^^rally 
re taine d, as hy upset tabs, on a pivot^^ 

55 movable mnmnthiE j^ate 2$, 29'. mdepen- 
dently lodbahle in a set position by means 
of respective set screws 30. SC. 
'" • "Hit ciroait-'aiid coiiitrol system^ shown.- id' 
Flo. 2, adapted for use with a two^ray typo 

<!0 communication system, includes a head»t 
50 campming a pair, of sonodproot ear> 
phoDes ^^ 52' winch house snitsble soaad 
Kansbtion ffiapbragm means (not shown) 
and Bte hiteioonnected by a spring band SA. 

«S The headset 50 toffaer indbdes a praxi- 



mat«3y located microphone 56, sopported by 
ooaveutionBl means Coot sbowiO. whi^ is 
le^^onsiye to His v(dce energy of the wearer 
o£ Ob headset 

Conventional receiver cjicnlt 58 is dec- 7d 
tacaDy cotmected to the cttrplMnv 52^ S2^ 
tbam^ % £tst mcrcmj' m^xA 60 which is 
mounted on the spring band 54; and a con" 
VBOtional l«nsndtter dmiH 62 is electnc- 
aUy connected to the micimhone 56 75 
lfaro«gb a second meitnuy swila 64. also 
mnuiited on (bt spdins band. 

Suitable gyAvib moondsg and adjustment 
means, sucSi as lespective pivotaDy movahie 
moimthi| nbles 66, fi8 and set scwm 70 80 
and 72 (suiably oK like fonn as Hcmia at 
29. aS", 30 and Siy in FIGS. 1 and lA). 
are Tsavided for reah^dng the dej^ed 
angular positibiis of the mcrcmy switdies 
60 and 64 idative to the headnt SO. 85 

H the headset 50 is either level or is 
tilled fowaids the traaror's right fas viewed 
IB the Misw dietcof in FIG. ^, switdh 60 is 
cloGed and receiver circuit 58 is eltttdcally 
coiTOcted to the earphoncf 52, S3f, therdby 9a 
Enabling the user to hear incoming eom- 
nniQlca.don, Snmdtuieonsly. ht these poA- 
Qans, the transmitter drcuit 62 is discon- 
nected bom the microphone 56. It the 
headset 50 is tilted toward the wearer's left 95 
fas wwed in FIG, 2) the transmitter dicuit 
(2 becomes elecui^Ity trmnrz- lnil to the 
imoophoae 56, and die leceircr moAi 58 
is disconnected irom the eaqphaaea 52 and 
52'. thereby eoablinn the wearer to transmit. 100 

Thus, die user oi die system can smtch 
from a itctiviiSig mode to a lisnsmltling; ' ' 
mode by simply tSting Ms head. 

As vrill be uppaxcat. set screws 68. 70 
ntnide means vv^ereby tiie -weaior can set 105 
the snitdies 60, 64 to establish both the 
tmosmitter circuit and the receiver dreoit, 
or etthac thereof, in an activated cooididon 
when the headset is in n level or '^o ffltf 
attitude. 

Mercuiy switdies 60 and 64 can be 
aixan^ed to decbdcaUy connect or discon- 
nec t dtte t or bodi Hit receiver means and 
tpmsmitter means to w from (heir respec' 
tnre earphones and micropiiane when the tl5 
he^set is iiptii^ or tilted toward the ridit 
or left. 

As wSl be apparent, the drcuit control 
grstem of the pcesent invention is adaptable 
to a wide variety of uses in its broader 120 
aspects. eiOer combined wiih heoiiue pto- 
: '"^ ^ woleptoisX or without 

Thus, by way ol further eaaraxile. a molalei 
tismscdver eepmped user who is odnrwise 
manually oceu|i^ but who does not need 125 
or deshre hearing protection in the paitiailar 
use envirommiDt present, may sinudy wear 
a headband m hohnet mountea swildi 
means an d ertaU iah the tnmscdver in 
enher fransmittiiig or seoeivli^ moide by I30 
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"■"Wliile the mvmtiOD has beat awwfl ana 
described Iieniii with lefemnce to p refawd 
enbodiiiiBatE fbcreof. it is to be nndotstooo 
5 that other vaiialions and app3icati»is tlieps- 
of wy be made by ihose stilled Ja ^ an 
wiihowt depaiting taim die scope at Bk 
inveotioii at set £anli in the BdlomiE 
claims. • I 

10 

WHAT I CLAM ,35;— 

1. A receiver drewtafld a cootrcj system 
OK^cfor compriainfi, apparatus to be wom 
on Ihe head of an operator and i»cmo»| 

15 earphone means adapted to gonwite sound 
to be litarfl by the operator, a source « 
electric currents, such a* a lecdver cncoft. 
camiected to ^bc eMphooes and a metewy 
awitdi means mounted an. the, apparatus 
20 and lesponavc to the position of the a^- 
latos for switching the aomee of electric 
comnts bennen la oa and off comiuom, 
whereKy the operaiOf sclectfvely malnWns 
Ibc source in either an on or off conaitmi 

25 holding the appaiatns in a desired posi- 
tion. 

2. A receiver circuit aad cantioi ^tem 
therefor as claimed in dain 1 whettm Die 
apparatiA to be iram oti the head incbdes 

30 two earphones and a metal band cannectm£ 
the earphones toBether. 

3. A nc^r djcmt and oootiol intern 
therefor as ciaimed in daim 2 vhereui Ihe 



35 



meicmy swtdi means is secured to the 
head bond- 

4 A lecnvec circuit and control sjstem 
therefor as deim^ in claim 3 wherefai the 
mcicuiy atidtdi means is secured to an 
adjitftable bradcet on Ok head band wheie- 
by the angulBr podlioo of the metouy^O 
nritdi means to the head hand may be 
altered. 

5, A icceWet dicult and coQdol system 
tliaefbr as chkued in daim 3 whercis the 
meicmy smtdi means maintains the le- 45 
criver circmt in its eS podtion when the 
apparatus is upright and the sintch main- 
tains the leceivcr in its on pontioa wbeo 
Ae spparatos is tilted tn one nde. 

5. A ncAvet diemt and control ^ystem » 
thoeCor as cimmed hi daim 3 whetcm the 
mercury stntch means includes two 
switches, one of which connects ttvo ter- 
minals together vAea the apporatos is tilted 
to one side and a second wbhA connects » 
two ofliBT teiminsls together when the appa- 
ratus is tilted to the other ^de. 

7' A recetver dzcoit aand ctmtiol qrstem 
Iheicfor aubstaa^I^ as hereinbetore de- 
scribed with ttfetenca to tiie accottpaniwie w 
dr«Hln£s,, 

LEONARD RICHARD XAHNf 
per; BOULT. WAUE t TENNANT. 
112. Hatton Garden. Loudon. E.C1. 
CSort'ered Patent A^nts. 
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